Human immunodeficiency virus type 1 tat gene up-regulates interleukin 4 receptors on a human B-lymphoblastoid cell line.
The human immunodeficiency virus type I (HIV-1) regulatory gene, tat III, is a powerful trans-activator of gene expression from the viral long terminal repeat and is essential for HIV replication. In addition, tat III protein has been shown to be immunosuppressive as indicated by the inhibition of antigen mediated T-cell proliferation. To further test whether tat III might play a direct role in the immunosuppressive effects of HIV-1 in addition to its role in virus replication, we examined the regulation of interleukin 4 (IL-4) receptors on a human B-lymphoblastoid cell line (Raji) transfected with HIV-1 tat gene (Raji-tat III). We used radioligand receptor binding analysis for cell surface expression and Northern blot analysis for the expression of human IL-4 receptor gene in Raji-tat III cells. Control Raji cells expressed 1383 +/- 361 (SE; n = 3) IL-4 binding sites/cell with a dissociation constant (Kd) of 144 +/- 27 pM (n = 3). However, Raji-tat III cells expressed about three times higher IL-4 receptors (4000 +/- 633 IL-4 binding sites/cell; P less than 0.03 compared to Raji cells) with a similar Kd of 273 +/- 90 pM (n = 3; P greater than 0.05 compared to Raji cells). Whereas both Raji and Raji-tat III cells exhibited a single mRNA species (approximately 4 kilobases) of IL-4 receptors by Northern blot analysis, the mRNA level was about 3-fold higher in Raji-tat III cells compared to Raji cells. Cycloheximide inhibited the expression of IL-4 receptors by 50% in about 2 h in both cell types indicating both the half-life of IL-4 receptors and the requirement for protein synthesis for the tat III up-regulation of IL-4 receptors. Since IL-4 under certain circumstances has been shown to be immunosuppressant, our observation that the HIV-1 tat gene up-regulates IL-4 receptors suggests the possibility that the immunosuppressive effects of HIV-1 are mediated at least in part through IL-4 receptors.